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WHAT IS CLAIMED IS: 

1. An image^fqrming method comprising a step of 
reacting a droplet of ahs^aqueous ink with a liquid 
composition on a recording medium, the ink containing a 
coloring material in a monomolecular state and the 
liquid composition containing fi/ne particles reactive 
with the coloring material, wherein the step comprises: 
a process where the coloring material reacts with the 
fine particles in a liquid comprised of the droplet and 
the liquid composition; 

a process where the/ coloring material is adsorbed 
onto surfaces of the fine particles keeping the 
monomolecular state ±ry the ink; and 

a process where the fine particles which have 
adsorbed the coloring material aggregate each other. 



An image forming method comprising a step of 



20 



25 



conducting a liquid-liquid 

of an aqueous A nk an< * | a 
recording me^aum, the ink 
material anctf the liquid\ 




etween a droplet 
sition on a 
a coloring 
containing fine 
material , wherein 



particles reactive with 
the step comprises : 

a process where the coloring material is adsorbed 
by the fine particles on surfaces thereof while 
maintaining the monomolecular state in the ink; and 
process where the fine particles which have 
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adsorbed "the coloring material aggregate each other, 



3- An image forming method comprising a step of 
conducting a liquid-liquid reaction between a droplet 
5 of an aqueous ink and a liquid composition on a 
recording medium, the ink containing a coloring 
material in a monomolecular state and the liquid 
composition containing fine particles reactive with the 
coloring material, wherein/the step comprises: 
10 a process where the/ fine particles near a 

constituent surface of the recording medium are 
physically or chemically adsorbed on the constituent 
surface of the recording medium; 

a process whei^e the co^eilrig material is adsorbed 
by the fine particles ovf surfaces thereof while 
maintaining the mononuSlecuiLEfr state in the ink; and 
a process wheye the fine particles which have 
adsorbed the colori/ng material/aggregate each other. 

20 4 . /An image^formi'ng method comprising a step of 

conducting a liquid-liquid reaction between a droplet 
of an aq/ieous ink and a liquid composition, the ink 
containing a coloring material in a monomolecular state 
and the liquid composition containing fine particles 
25 reactive to the coloring material, wherein the step 
comprises: 

a process where the coloring material is adsorbed 



15 



• 
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on surfaces of the fine particles at interface 
between the droplet and the liquid composition while 
keeping the monomolecular state in ythe ink; and 

a process where the fine particles which have 
adsorbed the coloring material aggregate each other, 
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5. An image forming method comprising a step of 
conducting a liquid-liquid Reaction between a droplet 
of an aqueous ink and a liduid composition, the ink 
containing a coloring material in a monomolecular state 
and the liquid compositl/bn containing fine particles 
reactive to the coloring material, wherein the step 
comprises: 

a process wherfein the coloring material diffuses 
into the liquid composition to be adsorbed on the 
surfaces of the f^ine parjxfclyfes while keeping the 
monomolecular spate ; 

a process where thef^ine particles having 
adsorbed the /Coloring material/on the surface thereof 
aggregate each other 




6. /An image forcing method comprising a step of 
conducting a liquid/liquid reaction between a droplet 
of an aqueous ink /and a liquid composition, the ink 
containing a coloring material in a monomolecular state 
and tme liquid composition containing fine particles 
reactive to the coloring material, wherein the step 



10 



comprises: 

a prbcess where the coloring material is adsorbed 
on the surfaceSv of the fine particles while keeping the 
monomolecular state iR<the vicinity of an interface 
between the droplet and theVLiquid composition; 

a process where the coloring material diffuses 
into the liquid composition jbo be adsorbed on the 
surfaces of the fine particlfes while keeping the 
coloring material in the monomolecular state; and 

a process where the fane particles having adsorbed 
the coloring material on /the surface thereof aggregate 
each other. 



15 



20 



25 



7. An image forming method comprising a step of 
conducting a liquid-yfl.iquidr)eaction between a droplet 
of an aqueous ink ^hd $ ligiiid composition on a 
recording medium, /the^ ink^^iontaHning a coloring 



material in a monomo 



ecular state and the liquid 



composition containing f Ine/ particles reactive to the 
coloring material, wHereirf the step comprises: 

a process the f^ne particles in the vicinity of a 
constituent surface of the recording medium are 
physically or chemically adsorbed on the constituent 
surface of/ the recording medium; 

a process where the coloring material is adsorbed 
on the surfaces of the fine particles while keeping the 
monomolecular state, in the vicinity of an interface 



between the droplet and the liquid composition; 

a process where the coloring material diffuses 
into the liquid composition to be adsorbed on the 
surfaces of the fine particles whi}/e keeping the 
monomolecular state; and 

a process where the fine particles having 
adsorbed the coloring material/on the surface thereof 
aggregates each other. 




10 8. An image forming /method comprising a step of 

conducting a liquid- liquid reaction between a droplet 
of an aqueous ink and a /liquid composition, the ink 
containing a coloring material in a monomolecular state 
and the liquid composition containing fine particles 

15 reactive to the colgring material, wherein the step 
comprises : 

a process where yhe^fine particles in the 
vicinity of a constituent svjrface of the recording 
medium aggregate each\i>th§tfr on the constituent surface 
20 of the recording mediuil 

a process where ^the coloring material is adsorbed 
on the surfaces of the aggregates of the fine particles 
while keeping the monomolecular state; 

a process where the fine particles and the 
25 coloring yhiaterial in the vicinity of an interface 

between /the droplet and the liquid composition contact 
each other and the coloring material is adsorbed on the 
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surfaces of the fine particles while keeping/ the 
monomolecular state ; 

a process where the coloring material diffuses 
into the liquid composition to be adsorbed on the 
surfaces of the fine particles while l^eping the 
monomo 1 ecu 1 ar s t ate ; 

a process where a dispersion yfetate of the fine 
particles becomes unstable due to /the adsorption of the 
coloring material on the surfaces thereof , and the fine 
particles aggregate each other; /and 

a process where the fine' particles having 
adsorbed or bound the coloring material on the surfaces 
thereof are fixed to the sijarface of the recording 
medium. 

9* An image forming method comprising a step of 
conducting a liquid-liquid r/aption between a droplet 
of an aqueous ink ana a lirfuijfl exposition on a 



recording medium, the ink 
material in a monoraoleculdr 



containing a coloring 
stgfte and the liquid 



composition containing fine particles which are 
reactive to the obloring material and aggregate as a 
distance between/ particles becomes short, wherein the 
step comprises: 

a process where the fine particles in the 
vicinity of a /constituent surface of the recording 
medium aggregate each other on the constituent surface 
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of the recording medium^ 

a process where tfhe coloring material is adsorbed 
on or bonded to surfaces of the aggregates of the fine 
particles while keeping the monomolecular state; 

a process where the fine particles in the 
vicinity of an interface between the droplet and the 
liquid composition come into contact with the coloring 
material to adsorp or bond the coloring material while 
keeping the monomolecular state of the coloring 
10 material; 

a process^ where the coloring material diffuses 
into the liquo/d composition to be adsorbed on or bonded 
to surfaces ok the fine particles while keeping the 
monomoleculaf state ; 
15 a process where ^:he /fine particles having 

adsorbed th,e coloring 
aggregate £ach other; \and 

a pi/ocess the fi^e particles and aggregates 
thereof having adsorbedXo^ bonded the coloring material 
20 on the surfaces thereof are fixed to the surface of the 
recording medium. 



ybhe i 



matfepi'ap- on the surfaces thereof 

is' 



ljb . The image forming method according to any- 
one of /Claims 1 to 9, wherein the aggregation of the 
25 fine pkrticles having adsorbed the coloring material is 
attributable to the absorption of the coloring material 
on the surfaces of the fine particles. 
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11. An image forming method comprising a step of 
conducting a liquid-liquid reaction between a droplet 
of an aqueous ink and a liquid composition on a 
recording medium, the ink containing /a coloring 
material in a monomolecular state, fhe liquid 
composition containing fine particles reactive to the 
coloring material, wherein the stfep comprises: 

a process where the fine particles in the 
vicinity of a fiber surface of/ the recording medium are 
physically or chemically adsorbed on the fiber surface; 
a process where the coloring material is adsorbed on 
surfaces of the fine particles in the vicinity of an 
interface between the droplet and the liquid 
composition while keeping th^rnatonomolecular state; 

a process where rhe coloring material diffuses 



into the liquid composition to be /adsorbed on surfaces 
of the fine particles whiJ\e keepang the monomolecular 
state; 

a process where the fi^e particles aggregate each 
other due to the /adsorption of the coloring material on 
the surfaces of /the fine particles; and 

a process where the fine particles having 
adsorbed the coloring material on the surfaces thereof 
are fixed to/ the surface of the recording medium. 



25 



12 . / The image forming method according to Claim 



11, wherein the fine particles are electrochemical ly 
adsorbed on the recording medium to ^enhance the liquid- 
liquid reaction on the recording medium. 



5 13. An image forming method comprising a step of 

conducting a liquid-liquid reaction between a droplet 
of an aqueous ink and a liqui^l composition on a 
recording medium, the ink containing a coloring 
material in a monomoleculaj/ state, and the liquid 
10 composition containing fime particles reactive to the 
coloring material, where/n the step comprises: 

a process where the fine particles in the 
vicinity of a fiber s\/rface of the recording medium are 
physically or chemically adsorbed on the fiber surface; 
15 a process where a pool Jof the liquid composition 

is formed on the r^scordiijfg iridium; 

a process whjfere th& cblorimg material is adsorbed 
the f ine particles in the vicinity 
of an interface between tr\e ^roplet and the pool of the 
20 liquid composit/Lon while k^feping the monomolecular 
state; 

a process where the coloring material diffuses 
into the liquid composition to be adsorbed on surfaces 
of the fine /particles while keeping the monomolecular 
25 state; 

a process where the fine particles aggregate 
themselves due to the adsorption of the coloring 



on the surfaces 



material on the surfaces of the fine particles; and 

a process where the fine particles having 
adsorbed the coloring material on th£ surfaces thereof 
are fixed to the surface of the recording medium. 
5 / 

14. The image forming method according to any 
one of Claims 1 to 9, 11 and 13/ wherein an ink- jet 
recording method is used, 

10 15. The image forming /method according to any 

one of Claims 1 to 9, 11 and 13, wherein the ink is 
anionic or cat ionic. 



16. The image foioming mfethfod according to any 
15 one of Claims 1 to 9, yl and p_3, wherein the material 

is anionic or cationic 

17. The image forming ^^thod according to any 
one of Claims 1 to/9, 11 and 13, wherein the ink is 

20 anionic or cationlfc, and the fine particles have a 
polarity opposite to the ink, 



18. The /image forming method according to any 
one of Claims /l to 9, 11 and 13, wherein the ink 
25 contains the /coloring material being anionic or 
cationic, ana the fine particles have a polarity 
opposite to/ the ink. 
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19. An image forming method comprising the steps 
of reacting a droplet of an aqueous ink yfcontaining a 
coloring material with a liquid composition containing 
fine particles reactive to the coloring material on a 
recording medium; and causing the craloring material to 
be uniformly adsorbed in a monomqiecular state on the 
surfaces of the fine particles < 



W^- 10 xo aqueous ink containing a 



-^n U reactive to the aqueous /ink 
of the aqueous ink and/ th 



15 



20. An ink set comprising an anionic or cationic 

oring material, and an 

aqueous liquid composition containing a compound 

hGsrein specific gravities 
i/ liquid composition are 
different from each other .1 / 

21. The ink/ set according to Claim 20, wherein 
the aqueous ink i/s lighter than the liquid composition 
in specific gravity. 



20 22. The ink set according to Claim 20, wherein 

the aqueous ink is heavier than the liquid composition 
in specif ic /gravity . 



a* 



An ink- jet recorded image comprising a 



^'uqfp 23. 

25^ colored portion which coj?aft:ains fine particles having a 



/ n 2, J 9 coloring/ material in 



thereof/ wherein a 




monomolecular state on surfaces 
ituration in C1E-L*a*b* space at a 




24. An ink- jet recorded image having a colored 
portion on a recording medium, wherein the /colored 
portion contains colored fine particles or aggregates 
thereof wherein a coloring material has /been adsorbed 
to at least one of fine particles or aggregates thereof 
in a monomolecular state on particle/surfaces. 

25. An ink- jet recorded image, characterized in 
that a constituent of a recording medium in a recording 
site comes into direct contact ywith a part of the 
surfaces of at least one of fdine particles and 
aggregates of the fine particles at the surface of the 
constituent, and a coloring material is adsorbed in a 
monomolecular state on the surfaces of at least one of 
the fine particles and /ine particle aggregates. 

26. A ink- jet /recorded image formed by a 
coloring material and fine particles reactive to the 
coloring material/ wherein a main image forming part is 
formed by aggregates of the fine particles of which 
surfaces have Adsorbed the coloring material, and a 
feathering of an ink is formed at a peripheral part of 
the main infage part. 



- 120 - 



27. A ink- jet record^**" image formed by a 
coloring material and f4^ne particles reactive to the 
coloring material, wherein the coloring material is 
present more than the fine particles at a peripheral 
part of a ma^n image forming part of a colored portion. 



28. The ink- jet recorde^ximage according to any 
one of Claims 23 to 27, \rfl£rein the coloring material 
is anionic or catiprfic, and the fine particles have a 
polarity opop^ite to the coloring material. 



29 . The ink- 
Claim 28, wherein the 
surface potential that 
potential in an aque 
fine particles are 




image according to 
cles have such a 
lute value of a zeta 
composition in which the 
5 to 90 mV. 



30. The ink- jet recorded image accorclijKj" to any 
one of Claims 23 to 27, wherein the av^ar^ge particle 
diameter of the fine particles i^^jithin a range of 
from 0.005 to 1 pm. 




31. The irfk-jet recorded image according to any 
one of Cla^rfTs 23 to 27, wherein the image is of plural 
color? 



32. The ink- jet recorded image according to 



Claim 31, wherein the plural colors are at least two 
colors selected from the group/ponsisting of yellow, 
magenta, cyan, red, greem, bljae and black. 

33, A recorded article havij*g an image 
comprising a colored portion apf a recording medium, 
wherein the image comprises at least one of fine 
particles and aggregates of fine particles, at least 
one of the fine particles and the aggregates of fine 

10 particles adsorb/a coloring material in a monomolecular 
state on the surfaces thereof, and at least one of the 
fine particles and the aggregates of fine particles 
come int^O contact with the surface of a constituent of 
a recc/rding medium through the coloring material . 
15 

34. A recorded article comprising at least one 
of fine particles and aggregates >of fine particle, on 
the surfaces of which a colorirafg material has been 
adsorbed in a monomolecular JBtate, said fine particles 

20 or aggregates being presence on the surface of a 
recording medium in the/form of aggregate mass 
partially containing ybids. 



35. A recc^fded article having an image 
25 comprising a colored portion on a recording medium, 
wherein the colored portion includes a first region 
mainly containing at least one of fine particles and 



* 
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aggregates of fine particles, on the surf^des of which 
a coloring material has been adsorbejr Ln a 
monomolecular state, and a seconjr region located 
outside the first region and ^jrfainly containing the 
coloring material . 



36. A recorded article comprising, on the 
surface of a recording medium, a recorded portion 
containing at/least one of fine particles and 
aggregates/of fine particle, on the surfaces of which a 
recording agent has been adsorbed in a monomolecular 
state/ 



37 . An ink set independently comprising an ink 



containing a cole 
composition containing 
coloring material , 
composition are suet 
other, the coloring 
to the surfaces 
molecular state 
state of the fin$ 
aggregation of 




/ 

/ 

al, and a liquid 
particles reactive to the 
the ink and the liquid 
when they are mixed with each 
is adsorbed on or bonded 
particles while keeping a 
whereby the dispersed 
ade unstable to cause 
les themselves. 



38 . Ary ink set incjfependently comprising an ink 
containing A coloring material, and a liquid 
composition containing fine particles reactive to the 
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the ink and the liquid 
when they are mixed with each 
e coloring material are 
he surfaces of the fine 
spersed state of the fine 

to cause aggregation of the 



39. A surface-treated articl^^characterized in 
that the surface of the artigle has at least one of 
fine particles and aggr^ates of fine particle, the 
surfaces of the p^wfticles a functional substance has 
been adsorb^j^in a monomolecular state, 



40* A surface treatinqf method for imparting a 
functionality to a base material, the method comprising 
the steps of : 

bringing a first/liquid composition containing a 
functional substance /and a seprdnd/ liquid composition 
containing fine particles yeactTXve to the functional 
substance into contact wi^h eacE"~ othet in a liquid 
state; and 

causing /the functional substance to be evenly 
adsorbed in /a. monomolecular s*pate on the surfaces of at 
least one >of the fine particles and aggregates of the 
fine parricles. 



10 



15 



20 



25 



41. An image forming method comprising a step of 
reacting an ink with a liquid composition on a 
recording medium, the ink containing a coloring 
material and the liquid composition containing fine 
particles reactive to the ink,/ wherein the step 
comprises : 

a process where the coloring material is adsorbed 
on or bonded to the surfaces of the fine particles or 
aggregates of the fine particles at least on the 
surface of the recording medium or at the vicinity 
thereof; and 

a process wher^/ the f ip^^articles or the fine 
particle aggregates /having^ adsorbed the coloring 
material on the surface thereof, a^e fixed to the 



surface of the r€ 
thereof. 



fcording 




the vicinity 



42. An/image forming method comprising a step of 
conducting eJ liquid-liquid reaction between a droplet 
of an aqueous ink and a liquid composition on a 
recording inedium, the ink containing a coloring 
material And the liquid composition containing fine 
particles reactive to the coloring material, wherein 
the stgp comprises : 

process where the coloring material is adsorbed 
or boiided in a monomolecular state to the surfaces of 
the k ine particles or aggregates of the fine particles 



+ 
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at least on the surface of the recording medium or at 
the vicinity thereof; and 

a process where the fine partficles or the fine 
particle aggregates, on the surfaces of which the 
coloring material has been adsorbed, are fixed to the 
surface of the recording medium/ or the vicinity 
thereof ♦ 
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43 . An image forming method comprising a step of 
conducting a liquid-liquid, ^reaction between a droplet 
of an aqueous ink and a li/quid composition, the ink 



containing a coloring ma 
composition containing 
coloring material, whe 

a process where/ t 
vicinity of a consti/fcue^it 
medium are physical/Ly o 




and the liquid 
articles reactive to the 
ep comprises: 
articles in the 
of the recording 
ically adsorbed on the 



ace 



constituent surface ; 

a process where the coloring material is adsorbed 
or bonded in a n\6nomolecular state to the surfaces of 
the fine particles or aggregates of the fine particles 
at least on the surface of the recording medium or at 
the vicinity /thereof; and 

a process where the fine particles or the fine 
particle aggregates, on the surfaces of which the 
coloring material has been adsorbed, are fixed to the 
surface of the recording medium or the vicinity 



therec 



44, An imacjfe^f orming method comprising a step of 
conducting a liquid- liqbid reaction between a droplet 
of an aqueous ink and a liuuid composition, the ink 
containing a coloring material and the liquid 
composition containing fine particles reactive to the 
coloring material, wherein the step comprises: 

a process where the/ fine particles aggregate 
10 themselves in the viciniyfcy of a constituent surface of 
the recording medium on/ the constituent surface; 

a process where the coloring material is adsorbed 
or bonded to the surfaces of the fine particles or 
aggregates of the firie particLd^ tLn a monomolecular 
15 state at least on ttye surfacce otf the recording medium 
or at the vicinity /thereof/ ^ 

a process where the^f ine/particles or the fine 
particle aggregates, on thlfe surfaces of which the 
coloring material/ has been Adsorbed, are fixed to the 
20 surface of the recording medium or the vicinity 
thereof . 



45. An /image forming method comprising a step of 
conducting a /Liquid-liquid reaction between a droplet 
25 of an aqueou£ ink and a liquid composition, the ink 

containing coloring material in a monomolecular state 
and the liduid composition containing fine particles, 



- 127 - 



10 



15 



20 



which fine particles are reactive/ to the coloring 
material and aggregate by mixing/ with the ink, on a 
recording medium, wherein the step comprises: 

a process where the fine particles in the 
vicinity of a constituent surface of the recording 
medium aggregate on the constituent surface; 

a process where the coloring material is adsorbed 
on or bonded to the surfaces of aggregates of the fine 
particles while keeping the monomolecular state; 

a process where ttte fine particles in the 
vicinity of an interface between the ink and the liquid 
composition come into/ contact with the coloring 
material to adsorb ojc bond the coloring material to the 
surfaces of the finjfe particles while keeping the 
monomolecular stat/fe of -thjtf Coloring material; 

a process wjfiere aggregation of the fine particles 

'coloring material has been 



on the surfaces of wh 
adsorbed occurs/ and 

a process where 
particle aggregates , 
coloring material has 




ine particles and fine 
surfaces of which the 
adsorbed or bonded, are 



fixed to the/ surf ace of the recording medium. 



46. /The image forming method according to any 
25 one of Claims 41 to 45, which further comprises a 

process where the ink and the liquid composition come 
into contact with each other, and diffuse into each 



* 
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other to form a mixed liquid, and a process where the 
coloring material is adsorbed or bonded in a 
monomolecular state to the fine particles in the mixed 
liquid. 



10 



47. The image forming ijfethod according to Claim 
46, wherein the process wheyfe the ink and the liquid 
composition come into contract with each other and 
diffuse into each other Comprises a process where a 
pool of the liquid composition is formed on the 
recording medium, and /a process where the pool of the 
liquid composition comes into contact with the ink. 



48. The im/age fo^njang method according to Claim 
15 46, wherein the A^rocesfc whe^e the ink and the liquid 
composition cojne in^3\^on^fact with each other and 
diffuse into each other /comprises a process where a 
pool of the yink is formed on the recording medium, and 
a process Where the pool of the ink comes into contact 
20 with the Ifiquid composition. 



25 



49\ The image forming method according to Claim 
45, wherein the fine particles and fine particle 
aggregates are fixed to the recording medium through 
the coloring material. 



\ 



50. A recorded article having a colored portion 
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formed on a recording medium, the colored portion 
containing at least one of fine particles anp 
aggregates of fine particle, on the surfacefs of which a 
coloring material has been adsorbed in a yfnonomolecular 
state, wherein at least one of the coloring material 
and the fine particles has penetrated/ into an inside of 
the recording medium. / 

51. A recorded article comprising a colored 
portion formed on a recordina/ medium, the colored 
portion containing at least/one of fine particles and 
aggregates of fine particle on the surfaces of which a 
coloring material has befen adsorbed in a monomolecular 
state, wherein the coloring material and the fine 
particles has penetr'ated into the inside of the 
recording medium, And at least part of the penetrated 
coloring material is adsorbed or bonded to the 
penetrated fine particles in a monomolecular state. 



